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Abstract.— The cosmopolitan, mostly Holarctic genus Dermacentor is repre-

sented in the New World by 1 2 species, some of which are important vectors of

disease to man and animals. Existing diagnostic keys, usually based on line draw-

ings, are useful principally to specialists or to those with access to reference

specimens. Wehave investigated NewWorld Dermacentor spp. by scanning elec-

tron microscopy (SEM) and found salient characters useful in identification by

the nonspecialist. A key to females and males of New World species, illustrated

by SEMphotographs, is presented. Listings of geographical distribution and dis-

ease relationships are given for each species.

From a combined medical and veterinary standpoint, the most important ticks

of North America are species of the genus Dermacentor. Existing diagnostic keys

to taxa within this genus are based on national confines or subdivisions (Cooley,

1938; Gregson, 1956; Brinton et al., 1965; Strickland et al., 1976; Furman and

Loomis, 1984). However, the predilection of many Dermacentor spp. for livestock

or other large mammals that range widely or are regularly transported by man
compromises the reliability of these keys. In addition, key characters are con-

ventionally illustrated by pen and ink drawings, a device adequate for taxonomic

specialists but of limited utility to field workers and those without access to

reference specimens. Recently, the scanning electron microscope (SEM) has been

employed to illustrate morphological features in descriptive and comparative

studies of ticks (Keirans et al., 1982; Clifford et al., 1983; Hoogstraal et al., 1983)

and has proven particularly useful in diagnostic keys (Keirans and Clifford, 1978;

Sonenshine, 1979). Wehave identified and illustrated salient characters of New
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World Dermacentor spp. by use of scanning electron microscopy and present keys

to males and females. The keys were designed so that they may be used by

investigators lacking access to an SEMor to voucher specimens; it is believed

that they will facilitate preliminary identification of field-collected specimens by

entomologists, parasitologists, epidemiologists, public health workers, veterinar-

ians and other nonspecialists.

No attempt has been made to produce complete descriptions of species. Ade-

quate written descriptions may be found in the existing literature (see below),

which should be consulted in order to confirm tentative diagnoses made by use

of these keys. Wealso provide updated information on geographic distribution,

based largely on unpublished records of the Rocky Mountain Laboratories (RML)
tick collection, now permanently housed in the Entomology Department, Museum
Support Center, Smithsonian Institution, Washington, D.C.

This work is dedicated to Dr. Harry Hoogstraal (1917-1986), our colleague and

our friend.

Distribution

Ticks of the genus Dermacentor are members of the acarine family Ixodidae

and, together with those of the genera Cosmiomma, Anomalohimalaya, Rhipi-

centor, Rhipicephalus, Boophilus and Margaropus, form the subfamily Rhipice-

phalinae. The genus Dermacentor is cosmopolitan in distribution and may be

encountered on all continents except Australia; however, the species have appar-

ently evolved in the Nearctic Region, where the greatest biological diversity is

displayed (Belozerov, 1976). In the New World, 12 species comprise about 40%
of the world's total (Table 1). Here, the geographic range of the genus extends

from Canada to Argentina, with the largest number of species being located in

North America including Mexico. The latter are: D. (Anocentor) nitens Neumann
1 897, D. (Dermacentor) albipictus (Packard 1 869) (= Ixodes nigrolineatus Packard

1869), D. (D.) andersoni Stiles 1908 (= D. venustus Marx in Neumann 1897), D.

(D.) halli Mcintosh 1 93 1 , D. (D.) hunteri Bishopp 1 9 1 2, D. (D. ) occidental is Marx
1892, D. (D.) parumapertus Neumann 1901, and D. (D.) variabilis (Say 1821). Of
these, only three species, D. (D. ) albipictus, D. (D.) andersoni, and D. (D.) variabilis,

are found north of the U.S. -Canada border, while some are also found in Central

or South America. The tropical horse tick, D. (A.) nitens, ranges from the southern

United States throughout most of the American tropics to northern Argentina;

D. (D.) albipictus has been reported in Guatemala, and D. (D.) halli, as far south

as Panama. Two Dermacentor species are restricted to Central America: D. (D.)

dispar Cooley 1937, and D. (D.) latus Cooley 1937; a third species, D. (D.) dis-

similis Cooley 1947, is found in Mexico and Central America. A fourth Neo-

tropical species, D. (D. imitans Warburton 1933, occurs in both Central America

and northwestern South America.

Medical and Veterinary Importance

Ticks are the most important vectors to domestic animals of agents of infectious

disease and are second only to mosquitoes as transmitters of pathogenic micro-

organisms to man. In addition, ticks, including dermacentors, may cause a deadly

paralysis in man and animals through injection of a toxin, as well as death of
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Table 1 . New World Dermacentor ticks: distribution and hosts.

D. nitens

D. dispar

D. dissimilis

D. parumapertus

D. imitans

D. halli

Tropical and subtropical areas of

North, Central and South Amer-
ica, including Caribbean and

Galapagos Is.

Central America

Mexico, Central America

WUSA; Mexico

Mexico; Central and South Ameri-

ca

Texas, USA; Mexico; Central

America

D.
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Table 2. New World Dermacentor ticks: involvement in human and animal disease.*

Agent
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Table 3. Dermacentor spp. examined by scanning electron microscopy.

RML
#
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the basis capituli (Figs. 1, 2). The sequence of numbering

of the segments is by Arabic numerals 1-4, with 1 being

the proximal segment (closest to the basis capituli). Seg-

ment 4 is usually reduced to a small setae-crowned papilla

lying in a cuplike depression of segment 3.

Spiracular plates: Paired plates located ventrolaterally and posterior to coxa

IV; they may be oval, round or comma-shaped (Figs. 19-

30). They contain the openings of the respiratory system.

Trochanter: The second leg segment located distal to the coxa (Fig.

16).

The Genus Dermacentor in the New World
Key to 9 1

1. Hypostomal dentition 4/4, palpal segment 4 terminal (Fig. 1); festoons

7 (Fig. 3); scutum inornate; spiracular plate with few (e.g. 7) very large

goblet cells (Fig. 1 9); tropical and subtropical areas of North, Central

and South America, including Caribbean and Galapagos Is.; on equids

and ruminants D. {Anocentor) nitens

- Hypostomal dentition generally 3/3 (variable in D. dissimilis), palpal

segment 4 subterminal and ventral (Fig. 2); festoons 1 or 11 (Fig. 4);

scutum usually ornate, spiracular plate with numerous goblet cells of

small to moderately large diameters D. {Dermacentor) spp 2

2. Spurs of coxa I widely divergent (Figs. 5, 8) or only a single spur on coxa

I (Fig. 7) 3

- Spurs of coxa I with proximal edges apposed or subparallel (Figs. 6, 14) 7

3. With a single spur on coxa I; genital opening surrounded by a circular

groove (Fig. 7); goblet cells of spiracular plate homogeneously small and

extremely numerous (Fig. 20); Texas, USA, Central America; on peccary

and deer D. dispar

- With two spurs on coxa I; genital groove truncate anteriorly (Figs. 5, 6,

8, 12); goblet cells of spiracular plate various 4

4. Spiracular plate not comma-shaped (without dorsal prolongation), with

relatively few (e.g. 36), moderately large goblet cells (Fig. 21); scutum

emarginate at shoulders and posterolaterally (Fig. 9); internal coxal spurs

II-IV absent (Fig. 8); hypostomal dentition variable (e.g. 4/4, 4/3, 3/4,

3/3): Central America; principally on horses and cattle D. dissimilis

- Spiracular plate comma-shaped (with dorsal prolongation), with many
small to large goblet cells (Figs. 22-24); scutum not emarginate (Figs.

10, 11); internal coxal spurs II-IV present or absent; hypostomal den-

tition 3/3 5

5. Most scutal setae arising from large, deep, evenly distributed pits; cervical

grooves as long, deep troughs that widen and become shallower and

rugopunctate posteriorly (Fig. 1 0); ornamentation of scutum, if present,

1 Size ranges of goblet cells expressed as: small (<10 >im), medium (10-20 /um), moderately large

(20-40 /um), very large (>50 jim).
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restricted to a whitish band on posterior margin and/or cervical groove

area; central goblet cells of spiracular plate moderately large (Fig. 22);

genital opening " V"-shaped (Fig. 1 2); SWUnited States and NWMexico;

principally on lagomorphs D. parumapertus
- Most scutal setae arising from small shallow punctations; cervical grooves

subcircular, short, deep, more pitlike than troughlike (Fig. 11); orna-

mentation of scutum extensive; goblet cells small to medium; genital

opening "U"-shaped, (Figs. 5,13) 6

6. Goblet cells of spiracular plate all small (Fig. 23); genital opening sur-

rounded by a demarcation; external coxal spurs II-IV short, broad; in-

ternals lacking (Fig. 5); Central America; principally on peccary

D. imitans

- Goblet cells of mixed sizes, small to medium (Fig. 24); genital opening

not posteriorly demarcated; coxae II-IV with long, narrow external spurs,

II and III with short, broad internals (Fig. 1 3); SWUnited States, Central

America; on various mammals, including man D. halli

7. Genital opening surrounded by circular groove, internal spur of coxa I

longer than external (Fig. 1 4); spiracular plate with numerous homoge-

neously medium-sized goblet cells and a short, broad dorsal prolongation

(Fig. 25); Central America; principally on tapirs D. latus

- Without above combination of characters 8

8. Dorsal prolongation of spiracular plate absent or reduced, plate surface

nearly filled with moderately large goblet cells, bordered peripherally

with, at most, a line of small pores (Fig. 26); internal spurs on coxae II

and III; genital opening "U^-shaped (Fig. 6); North and Central America;

principally on ruminants and equids D. albipictus

- Dorsal prolongation of spiracular plate present, usually well-developed;

goblet cells of various sizes and distributions; internal spurs of coxae II

and III present or absent; genital opening "U" or "V"-shaped 9

9. Spiracular plate with fewer (e.g. 50 or less) moderately large, widely

spaced goblet cells; minute pores, if present, restricted mostly to dorsal

prolongation (Fig. 27); genital opening "U"-shaped, containing paired

labia (Fig. 1 5). SWUnited States, Mexico; principally on desert bighorn

sheep D. hunteri

- Spiracular plate with numerous (e.g. 90 or more) close-set, small to

moderately large goblet cells surrounded by one or more concentric rows

of minute pores that extend into dorsal prolongation; genital openings

various, but without labia; on medium-sized and large mammals, in-

cluding man 10

10. Dorsal spur of trochanter I and cornua of basis capituli as long as or

longer than wide (Fig. 1 6a); goblet cells of spiracular plate moderately

large (Fig. 28); scutal punctations mostly small, sizes not greatly disparate;

genital opening " V"-shaped (Fig. 1 7); Pacific coast, from Oregon, USA
to Mexico D. occidentalis

- Dorsal spur of trochanter I and cornua wider than long (Fig. 1 6b); goblet

cells small or moderately large; dorsal punctations of markedly disparate

sizes, large and small; genital opening "U"-shaped (Fig. 18) 11

1 1

.

Goblet cells of spiracular plate moderately large, few; dorsal prolongation
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of plate narrow (Fig. 29); western areas of Canada, United States

D. andersoni

- Goblet cells of spiracular plate small, numerous; dorsal prolongation of

plate broadly produced (Fig. 30); central and E areas of Canada and

United States through E Mexico to Yucatan, also localized in California,

Oregon, Washington, and Idaho D. variabilis

The Genus Dermacentor in the NewWorld
Key to <$'

2

1. Hypostomal dentition 4/4, palpal segment 4 terminal (Fig. 1); festoons

7 (Fig. 3); lateral grooves absent (Fig. 31); spiracular plate with few (e.g.

7), very large goblet cells (Fig. 1 9); spurs of coxae I widely divergent,

those of II-IV well developed; tropical and subtropical areas of North,

Central and South America, including Caribbean and Galapagos Is.; on

equids and ruminants D. {Anocentor) nitens

- Hypostomal dentition generally 3/3 (variable in D. dissimilis), palpal

segment 4 subterminal and ventral (Fig. 2); festoons 1 1 (Fig. 4); lateral

grooves present or absent (Fig. 32); spiracular plate with numerous goblet

cells of small to moderately large diameters . . D. (Dermacentor) spp. ... 2

2. Spurs of coxa I widely divergent (Figs. 5, 8) or only a single spur on coxa

I (Fig. 7) 3

- Spurs of coxa I with proximal edges apposed or subparallel (Figs. 6, 14) 9

3. Each coxa with a single spur (Fig. 33); lateral margins of scutum produced

as elevated ridges extending from eyes to spiracular plates, these ridges

separated from festoons by deep clefts (Fig. 34); goblet cells of spiracular

plate homogeneously small and extremely numerous (Fig. 20); Texas,

USA, Central America; on peccary and deer D. dispar

- One or more coxae with paired spurs; scutum not as above; goblet cells

various 4

4. Spiracular plate oval or subcircular (lacking dorsal prolongation) with

relatively few (e.g. 33) moderately large goblet cells (Fig. 21); lacking

lateral grooves on scutum and internal spurs on coxae II and III; coxae

IV not greatly elongated proximally (Fig. 35); hypostomal dentition vari-

able (e.g. 3/3, 3/4, 4/3, 3.5/3.5, 4/4; Central America; principally on
horses and cattle D. dissimilis

- Spiracular plate with dorsal prolongation (variable in D. albipictus), gob-

let cells various but usually numerous (Figs. 22, 25, 26); lateral grooves

of scutum and internal spurs of coxae II and III present or absent; coxae

IV much longer proximally than distally (Fig. 36); hypostomal dentition

3/3 5

5. Most scutal setae arising from large deep pits, of which those of lateral

groove coalescing, rugopunctate (Fig. 37); ornamentation of scutum usu-

ally reduced; spiracular plate comma-shaped, dorsal prolongation rela-

1 Some features shared by sexes are figured for 9 only.
2 Size ranges of goblet cells as in 9.
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tively long and narrow (Fig. 22); SWUnited States and NWMexico;

principally on lagomorphs D. parumapertus
- Most scutal setae arising from small pits or shallow depressions, of which

those associated with lateral groove discrete (Fig. 38); scutum ornate;

dorsal prolongation of spiracular plate often reduced or absent, when
present arising from a broad base 6

6. External spur of coxa I longer than internal (Figs. 39, 50) 7

- External spur of coxa I shorter than internal (Fig. 45) 8

7. Goblet cells of spiracular plate all small, dorsal prolongation short, broad-

ly rounded apically (Fig. 41); cornua longer than wide, broadly rounded
apically (Fig. 43); spurs of coxae II-IV and most ventral setae reduced

(Fig. 39); Central America; principally on tapirs D. imitans
- Goblet cells of mixed sizes, small to medium; dorsal prolongation long,

apex as wide as base (Fig. 42); cornua wider than long, with blunt points

(Fig. 44); coxal spurs and ventral setae normally developed (Fig. 50);

SWUnited States, Central America; on various mammals, including

man D. halli

8. Lateral grooves absent, but suggested by a linear row of deep pits ex-

tending from vicinity of eyes to festoons (Fig. 46); scutal setae shorter

than diameter of pits that contain them; spiracular plate with numerous
(e.g. >300), close-set, medium sized goblet cells (Fig. 25). Central Amer-
ica; principally on tapirs D. latus

- Lateral grooves absent or visible for only a short distance anterior of

festoons (Fig. 49); scutal setae longer than containing pits; spiracular

plate with fewer than 100 moderately large, goblet cells (Fig. 26). North
and Central America; principally on ruminants and equids . . D. albipictus

9. Spiracular plate with long, attenuate dorsal projection and about 50

moderately large, widely spaced goblet cells; minute pores restricted mostly

to dorsal prolongation (Fig. 47); SWUnited States, and Sonora and Baja

California Norte, Mexico; principally on desert bighorn sheep .... D. hunteri

- Dorsal prolongation of spiracular plate shorter, less acute; goblet cells

numerous (e.g. >90), close set, small to moderately large, and surrounded

by one or more concentric rows of minute pores that extend into dorsal

prolongation (Fig. 48); on medium-sized and large mammals, including

man 10

10. Basis capituli longer than wide; dorsal spur of trochanter I and cornua

of basis capituli as long as or longer than wide (Fig. 16a); cornua prom-
inently elevated above median longitudinal area of basis (Fig. 51); sizes

of scutal punctations not greatly disparate; pearl gray coloration of scu-

tum more extensive than brown; Pacific coast, from Oregon, USA to

Mexico D. occidentalis

- Basis capituli and cornua, as well as dorsal spur of trochanter I wider

than long (Fig. 16b); cornua not prominently elevated above median
longitudinal area of basis (Fig. 52); scutal punctations of markedly dis-

parate sizes, ornamentation varying : 11

1 1. Goblet cells of spiracular plate small, numerous (e.g. >300), dorsal pro-

longation broadly produced (Fig. 53); Central and E areas of Canada and
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United States through E Mexico to Yucatan; also in localized foci of

California, Oregon, Washington and Idaho D. variabilis

- Goblet cells of spiracular plate moderately large, fewer than 100, dorsal

prolongation narrower (Fig. 54); western areas of Canada, United States

and Mexico D. andersoni
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Figs. 1-6. 9 Dermacentor spp. 1, D. (Anocentor) nitens capitulum, ventral view, 160x. 2, D. (D.)

imitans, capitulum, ventral view, 160x. 3, D. (A.) nitens, festoons, dorsal view, 70 x. 4, D. (D.)

imitans, festoons, 70 x. 5, D. (D.) imitans, coxae I-IV and genital opening, 68 x. 6, D. (D.) albipictus,

coxae I —III and genital opening, 77 x.
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Figs. 7-12. 9 Dermacentor (Dennacentor) spp. 7, D. dispar, venter of capitulum, coxae I and II

and genital opening, 53 x. 8, D. dissimilis, coxae I-IV and genital opening, 72 x. 9, D. dissimilis,

scutum, 90 x . 10, D. parumapertus, scutum, 77 x . \\, D. imitans, scutum, 67 x . 12, D. parutnapertus,

coxae II and III and genital opening, 188x.
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Figs. 13-18. 2 Dermacentor (Dermacentor) spp. 13, D. halli, coxae II-IV, genital opening, 76 x.

14, D. latus, coxae I and II, genital opening, 85 x. 15, D. hunteri, genital opening, 200 x. 16a, D.
occidentalis, anterodorsal aspect, showing spurs of trochanter I and cornua, 62 x. 16b, D. andersoni,
anterodorsal aspect, showing spurs of trochanter I and cornua, 58 x

. 1 7, D. occidentalis, genital opening,
220 x. 18, D. andersoni, genital opening, 240 x.
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Figs. 19-24. 2 Dermacentor spp., left spiracular plates. 19, D. (Anocentor) nitens, 190x. 20, D.

(D.) dispar, 180x. 21, D. (£>.) dissimilis, 200x. 22, D. (£>.) parumapertus, 200*. 23, D. (£>.) iTm'tans,

220 x. 24, £>. (D.) /za///, 220 x.
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A^TI

Figs. 25-30. 9 Dermacentor (Dermacentor) spp., left spiracular plates. 25, D. latus, 190 x. 26, D.

albipictus, 190 x
. 27, D. hunteri, 240 x

. 28, D. occidentalis, 240 x . 29, D. andersoni, 190 x ; D. variabilis,

190x.
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IS
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Figs. 37-42. 6 Dermacentor (Dermacentor) spp. 37, D. (D.) parumapertus, dorsum, 32 x. 38, D.

(D.) occidentalis. dorsum, 21 x. 39, D. (D.) imitans, coxae I-IV, 42 x. 40, D. (D.) halli, coxae I-IV,

42 x. 41, D. (D.) imitans, left spiracular plate, 212 x. 42, D. (D.) halli, left spiracular plate, 212 x.
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Figs. 43-48. $ Dermacentor (Dermacentor) spp. 43, D. (D.) imitans, capitulum, dorsal view, 74 x

.

44, D. (D.) halli, capitulum, dorsal view, 74 x. 45, D. (D.) latus, coxae I-IV, 32 x. 46, D. (D.) latus,

dorsum, 21 x. 47, D. (D.) hunteri, left spiracular plate, 212 x. 48, D. (D.) occidentalis, left spiracular

plate, 212 x.
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Figs. 49-54. 6 Dermacentor {Dermacentor) spp. 49, D. (D.) albipictus, dorsum, 21 x. 50, D. (D.)

albipictus, coxae I-IV, 64 x . 5 1 , D. (D.) occidentalism showing elevated cornua, oblique view, 95 x
. 52,

D. (D.) andersoni, showing nonelevated cornua, oblique view, 85 x . 53, D. (D.) variabilis, left spiracular

plate, 190x. 54, D. (D.) andersoni, left spiracular plate, 190x.


